ALTHOUGH there has been a strong clinical impression that right hydrothorax is more common than left hydrothorax when gross congestive heart failure occurs, recently this point of view has been questioned. In a survey by Bedford and Lovibond, 1 these authors were led to the conclusion that although right hydrothorax was more common in cases showing mitral stenosis, combined right and left heart failure and auricular fibrillation, the occurrence of left hydrothorax was favored by hypertension, left heart failure and normal rhythm. Owing to the strong impression we have had that right hydrothorax was much more common in congestive heart failure, regardless of the underlying cause, the following study was made to determine the actual facts. Consecutive cases of congestive heart failure showing hydrothorax were selected, after eliminating those presenting extraneous factors, such as pleurisy with effusion, active rheumatic fever, significant nephritis, blood dyscrasias, neoplasm, hepatic disease, etc. The purpose of this was to include for consideration only those suffering from clear-cut cardiovascular disease with congestive failure.
THE PREPONDERANCE OF RIGHT HYDROTHORAX
any one case were included in this study, regardless of whether both were performed on the same side or one on each of the two sides. Auricular fibrillation was present in 32 of this series of cases, 24 being in the rheumatic group, six in the coronary and only two in the hypertensive group. Twentyfive of these 32 cases were aspirated from the right chest only, two from the left chest alone and in five bilateral taps were done with a greater amount of fluid removed from the right cavity in three of these. In the rheumatic group 57 thoracenteses were performed on the 35 cases, 49 times on the right side and eight times on the left. In 45 instances the right chest alone was aspirated and in only four the left alone. There were four instances in which both sides were tapped. It is of interest that the amount of fluid removed at each thoracentesis was almost the same no matter which side was tapped. When a similar review was made of the 22 cases of coronary heart disease it was found that 34 chest taps were performed, 27 on the right side and seven on the left, 22 on the right side alone and two on the left alone. In five instances bilateral paracenteses were done although in each instance the right hydrothorax was greater than the left. It seems significant that while the average amount of fluid aspirated, where only one side was explored, was 1050 c.c, in the five cases in which both sides were explored an average amount of only 550 c.c. was obtained from the left side and 1300 c.c. from the right. In the last group, consistiAg of 18 cases of hypertensive heart disease, 24 chest taps were performed, 17 on the right and seven on the left, 14 on the right side alone and four on the left alone. Three bilateral aspirations were done, and in each instance the amount of fluid removed from the right pleural sac was greater than that removed from the left, the average being 1200 c.c. from the right and 800 c.c. from the left. In summary, among the 115 thoracenteses performed on 75 cases of congestive heart failure, 93 were done on the right chest and 22 on the left, 81 on the right chest alone and 10 on the left alone. In the 12 instances where both sides were explored, only twice was the amount of fluid removed from the right side found to be less than that removed from the left side. The second approach toward determining the distribution of hydrothorax was made on 52 consecutive cases which had had no previous thoracenteses and were analyzed from the roentgenological evidence alone (table  2) . Of this group the 18 with rheumatic heart disease presented pure right hydrothorax in nine instances, pure left hydrothorax in three, and in six fluid occurred bilaterally and about equally on the two sides. In the 12 cases of coronary artery disease, right unilateral hydrothorax was present in three, and in the other nine fluid was present on both sides, predominantly right in four, predominantly left in two, and about equally in three. The 16 cases of hypertensive heart disease showed fluid in the right thorax only in six, and all the remaining presented fluid bilaterally, more on the right in four, more on the left in two, and about equally in four. No definite tendency Site of hy-R  9  3  6  2 Site The present observations and studies have led to findings which strongly support the general opinion in regard to the distribution of hydrothorax in congestive heart failure. Thus, when an analysis based on the incidence of thoracenteses was made, a marked tendency for the right chest to predominate the picture was encountered (table 1). In this series of cases one side of the chest was aspirated alone in 9.1 instances, 88 per cent being performed on the right thorax. When the hypertensive patients were considered as a group, the right thorax was aspirated in 71 per cent of instances. While this tendency was maintained, regardless of the underlying heart condition, it would appear that auricular fibrillation and other factors incident to rheumatic heart disease further favor a preponderance of right hydrothorax. In the second series of cases (table 2) as viewed by the roentgenologist, a greater amount of fluid was observed in the right pleural cavity in 56 per cent of instances and in 27 per cent it appeared to be about equal on the two sides. Although the number of cases considered here was quite small, there again appeared augmented influences favoring right hydrothorax in the rheumatic group. Published statistics on the distribution of hydrothorax, as determined at postmortem examination, appear to be in close agreement; however, the present series (table 3) This ratio varied between etiological groups, being found highest in the rheumatic and lowest in the syphilitic, but in no instance did it fall below 80 per cent. These studies indicate that from whatever angle an analysis is attempted, regardless of the method of approach or the underlying cardiac condition, the combination of factors which determine the transudation of fluid into the pleural sacs exerts an influence in such a manner as predominantly to involve the right pleura. This influence, however, appears to become augmented in rheumatic heart conditions as compared to those in which failure of the left heart is more frequently encountered.
DISCUSSION
When one attempts to review the numerous efforts that have been made to explain the distribution of hydrothorax which occurs in the course of congestive heart failure, one is struck by the fact that the subject has been approached from isolated points of view. This has led to an over-emphasis of some particular factor involved and a tendency toward over-simplification of the problem as a whole. Fishberg 12 states that although cardiac hydrothorax is often unequal and usually right sided, no adequate explanation has been given to account for this distribution. He expresses the opinion that transudation into the pleural sacs, due to heart failure, depends upon disturbance of the systemic as well as the pulmonic circulation. In studying left heart failure, Bedford 18 found left hydrothorax in 18 of 38 cases, whereas fluid occurred on the right side alone in only nine instances. Because of the unusual incidence of unilateral left hydrothorax in this series, in opposition to accepted views, Bedford and Lovibond (1941) did a follow-up study including all types of congestive heart failure. 1 They agreed with Steele's earlier idea that there existed a definite relation between the underlying heart condition and the site of the hydrothorax and reached conclusions to which reference has already been made. It is of interest that Weiss 14 in his studies of pulmonary edema found that usually congestion and edema started in the right lung and remained more intense on this side than on the left.
The relative roles played by the systemic and pulmonary circulations in the pathogenesis of cardiac hydrothorax has been a subject of much speculation and controversy. With the accumulation of clinical and experimental data, however, there seems little doubt that the visceral pleura is to be considered the source of such fluid collections. Graham 15 It is much more difficult to form an impression as to the relative importance of the parts played by the visceral and parietal pleurae in absorption of fluid, and little experimental work seems to have been done on which to base an opinion. That the visceral pleura is active in the absorption of fluid is apparent in instances of localized interlobar pleural effusions. It is reasonable to regard the mechanism of pleural fluid formation as one in which there is constantly a transudation and reabsorption of fluid in the pleural sac. When excessive amounts are present either or both factors may be disturbed and recovery take place when the normal balance is reestablished. In consideration of the problem it would seem advisable to keep the fundamental factors of transudation in the lungs and pleural sacs in mind and to realize that in a given case a number of influences may be active together in determining the site of fluid accumulation.
SUMMARY AND CONCLUSIONS 1. The distribution of hydrothorax in congestive heart failure was determined in three groups of patients by three methods respectively, i.e., by thoracentesis, by radioscopy, and at autopsy.
2. The findings obtained from these three analyses were in close general agreement throughout the study.
3. Depending on the method considered, right hydrothorax predominated in from 56 to 80 per cent of cases and left hydrothorax in from 12 to 17 per cent. Fluid was equally distributed in 3 to 27 per cent.
4. When etiological groups of heart disease were considered, the predominance of right hydrothorax over left was maintained regardless of the underlying heart condition.
5. Rheumatic heart disease and auricular fibrillation appeared to augment the influences determining a right hydrothorax, while pure left heart failure tended to mitigate these to a limited degree.
6. Any explanation for the distribution of hydrothorax in congestive heart failure may be attempted only through consideration of a number of influencing factors. However, it is clear that the balance of these forces is exerted in such a manner as greatly to favor the involvement of the right pleural sac. 
